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On the enhanced small-angle X-ray scattering from polished surfaces of aluminum. By B. A. PARKER The effect of various polishing techniques on the small-angle scattering from polished foils of aluminum is discussed. It is shown that the enhanced scattering arises from a particular polishing technique in which chromium is introduced into the thin oxide film on the polished surface. Fluorescent radiation from chromium is responsible for the additional scattering.
Strong additional small-angle scattering at angles of less than 1 ° was first reported by Freise, Fine & Kelly (1960) when aluminum alloy samples were electropolished prior to scattering measurement using Cu K~ radiation. The effect was observed for pure aluminum foils as well as aluminum alloys and was attributed to the presence of dislocation loops formed by excess vacancies. Zurn (1962) showed this interpretation to be incorrect as the enhanced scattering was independent both of the quenching rate and of the alloy chosen and he concluded that the electropolishing process itself led to the diffraction effect, although the exact reason was not given. The phenomenon does not appear to have been referred to" in the literature since this time, although the knowledge of the existence of the effect has presumably deterred other workers from electropolishing aluminum alloy specimens for study by low-angle scattering.
Electropolishing is a desirable practice prior to scattering measurements on aluminum alloys in order to minimize surface effects, particularly the thickness of the oxide film. It was considered important to identify the source of the additional scattering to enable the preparation of the best possible specimens for investigation.
In order to eliminate complicating effects arising from microstructural features, we have studied the effect of various polishing techniques on the scattering from well annealed, 0.1 mm thick, sdper-purity, aluminum foils. The foils were studied with a Kratky camera using a 60 /L entrance slit and filtered CuKe radiation; additional filtering was obtained by pulse height analysis.
The polishing techniques are summarized in Table 1 and their effect on the small-angle scattering behaviour may be seen in Fig. 1 . From the results it may be seen that additional scattering is only produced when Lenoir's solution is used and is absent when alternative electropolishing solutions or mechanical polishing techniques are used. Further, the effect is greatly reduced when the affected surfaces are etched. The conclusion is drawn from the results that the surface produced when polishing with Lenoir's solution is responsible for the enhanced scattering. The polishing process in solutions containing chromium trioxide results in the for- for specimens polished by the techniques detailed in Table 1. mation of aluminum chromium oxide in the thin oxide film remaining on the aluminum surface (George, Walton & Zelley, 1967) . The K-absorption edge of chromium is sufficiently close to and below that of Cu K~ that Cr fluorescent radiation occurs and passes through the pulse analyser and this is believedto be the origin of the additional X-ray intensity. In order to confirm this interpretation the measurements were repeated on specimens polished in Lenoir's solution using cobalt and chromium K radiations. Fig. 2 shows the results obtained and it may be seen that additional scattering occurs when cobalt radiation is used but not when chromium radiation is used. Cobalt radiation excites chromium fluorescence but chromium radiation does not. Various other polishing media were tried but in all cases the scattering curves followed those of curves C and D in Fig. 1 . Techniques A and C were used for the preparation of aluminum and aluminum alloy specimens for electron microscopy; specimens polished in solution A show a very fine background motling effect which does not obscure the structure. Technique C appears to show no polishing artefacts but there is no improvement in the resolution of the structure. No evidence has been found in the electron microscope for the presence of aluminum chromate or other chromium containing compounds and it is concluded that the chromium exists only in the very thin (< 100 A) oxide layer on the polished surfaces.
It is worth noting that although the various polishing techniques produce a variety of surface finishes on an optical microscopic scale there is no effect on the smallangle scattering. Provided that polishing solutions containing chromium are not used, very low background counting rates are achieved at small angles when aluminum and aluminum alloys are electropolished.
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A simple procedure is given for the production of thermal neutron converter screens. The performance of these and commercial screens have been compared for neutrons of 1 A wavelength. Diffraction patterns have been taken.
The most sensitive converter foils for thermal neutron photography consist of a thorough mixture of lithium fluoride and zinc sulphide powder embedded homogeneously in a plastic binder. The Li is enriched to 96 % by 6Li, the ZnS is doped with silver. The production and application of such converter screens have already been described (Wang, Shull & Phillips, 1962; Smith, 1962 In this note we describe a relatively simple-method of producing sensitive converter screens. Modified Laue diffraction patterns (Thomas, 1972) have been taken with these screens.
The 6LiF powder was sifted through a lady's nylon stocking to remove coarse grains. 7g of the sifted 6LiF were mixed with 28g ZnS (Ag) (Dr H. Stamm, Gr~ifelfing. Dr St. 2110). Optical cement NE 580 of Nuclear Enterprises was used as a plastic binder. 12g resin were throughly mixed with 3g hardener; subsequently the 25g of the powder were added and the mixture was well stirred. This gave a very tough mass which started hardening after about four hours.
A polyethylene foil, previously prepared, was glued to a
